4 the wall. The selective retention of these two proteins in the connective tissue gel may serve as a fibrogenic stimulus. Cholesterol derived from the degradation of LDL would certainly serve as a sclerogenic agent and would thereby account for the known method of progression of uncomplicated plaques. This concept of the mechanism of initiation of atherosclerosis is clearly only an extension and restatement of the classical Virchow hypothesis, validated with the use of modem techniques. The correlations, to which earlier allusion was made, between serum concentrations of LDL (as affected by age, sex, dietary habits, certain diseases, &c.) and the incidence of atherosclerosis are clearly explicable in terms of this mechanism. But it is clear that for a complete understanding of this form of arterial disease, account must also be taken of certain other considerations. The topographical distribution of lesions in their characteristic nodular and discontinuous fashion cannot be explained in terms of plasma changes alone.
Reference has already been made to intraarterial pressure as a localizing factor. It is evident that hypertension, by increasing the volume of plasma 'ultrafiltered' through the arterial wall, might be expected to produce a functionally similar result, even where the plasma concentration of LDL is normal, to that seen in association with hyperlipoproteinemia. The possible influences of localized alteration of endothelial permeability and of alteration of composition of the components of the intimal connective tissue gel, as other localizing factors, have been discussed elsewhere (Walton 1969 The measurement of the total body content of certain elements by neutron activation analysis was shown to be feasible in the living human subject by Anderson et al. (1964) . We have developed a system of whole-body neutron activation analysis optimized for the measurement of total body sodium and calcium. The system has been proven by a series of studies with inanimate phantoms, cadavers and normal volunteers (Chamberlain et al. 1968 a, b) . More recently studies have been undertaken on a number of patients with well-defined bone disease. Several elements are susceptible to estimation by the technique, including chlorine, potassium and possibly nitrogen, but we judged sodium and particularly calcium to be of the greatest immediate clinical interest and potential value. By estimating total body calcium it should be possible to study generalized (metabolic) bone disease by a more sensitive technique than any other yet available, since 96 % of body calcium is within the skeleton. The system depends upon the creation of a uniform field of cyclotron-produced fast neutrons (mean energy approximately 3 5 MeV) large enough to accommodate a whole body with a flux of 3 x 105 neutrons/cm2/sec two metres from the source. After activation the subject is placed in a whole-body counter for counting of the induced radioactivity. The whole-body counter consists of a heavily shielded arrangement of four sodium iodide crystals in fixed relationship to a bed on which the subject lies. All elements capable of activation under the conditions of neutron irradiation are, of course, activated simultaneously. The whole spectrum of induced activity is recorded on paper punch tape via a 512 channel pulse height analyser. The spectrum is afterwards analysed for the activities due to particular elements according to the characteristic energies and half-lives of their emissions and by comparison with standards. The data analysis is done with the help of the University of Birmingham KDF9 computer.
Calcium and sodium are both activated by neutron capture by slow neutrons. 48Ca, which forms 018 % of the naturally occurring element, gives 49Ca, and 23Na goes to 24Na. The former has a gamma emission at 3 05 MeV and the latter emissions at 1-38 and 2-76 MeV. 49Ca has a halflife of 8-9 minutes and 24Na a half-life of 15 hours. To ensure an adequate flux of slow neutrons throughout a body it is necessary to irradiate with highly penetrating fast neutrons, the body itself providing moderation. It is necessary to provide some initial moderation of the fast neutrons, in order to achieve a uniform flux of slow neutrons throughout the body and to allow activation of calcium situated very close to the body surface. In experiments with phantoms this initial moderation was supplied by a layer of polythene or paraffin wax placed in front of the phantom. In the cadaver experiments and studies on living volunteers this moderation was provided by the 1-5 cm thick wooden coffin in which the subjects were placed. n the neutron field. Now that the system has been adapted for clinical use, patients are placed in a polypropylene chamber and the 1-3 cm thick walls of this provide initial moderation.
Studies with a phantom consisting of a stack of polythene plates, in which indium foils were inserted at various levels, showed that uniform slow neutron flux could be achieved for a depth of 15 to 20 centimetres within a body. This was provided that the phantom was irradiated from both sides and that an initial layer of moderating material was placed in front of the body as described above. It must be stressed that the skeleton is a relatively superficial structure lying within 15 cm of the body surface, even in obese individuals.
Other studies showed that induced 49Ca and 23Na activity was proportional to the mass of the elements present in a phantom and to the dose of neutrons delivered to it, whether these were measured as fast neutrons with a boron trifluoride counter or as slow neutrons with shielded indium foils, suitably placed at an arbitrary position in the neutron field. The same studies showed that measurement of the amounts of sodium and calcium expected to be present in the human body should be achieved with radiation doses of approximately 0.1 rad (1'0 rem allowing a RBE value of 10 for fast neutrons).
Next, 3 cadavers were activated on seven occasions and the results are shown in Table 1 .
The ilefindium counts give a measure of the neutron dose. Induced calcium activity has been expressed as measured counts absolutely and as a function of neutron dose and of the sodium activity induced on the same occasion. Irradiations 1 and 5 were carried out from one side only, whereas all the other radiations were carried out anteroposteriorly and then in the reverse direc- tion. Correction had to be made when one cadaver was activated repeatedly for the cumulative sodium activity, because of its relatively long half-life.
One of these cadavers was activated on eight successive occasions. When corrected for differences in neutron dose the different calcium activities induced had a mean value with a standard deviation of 3 7 %.
These results encouraged us to go on with studies on 3 normal adult male volunteers. Some of the data obtained are shown in Table 2 . Close agreement is shown between the values for calcium in subjects M J C and D K P when normalized for radiation dose and body weight. These two individuals are of the same age but very different body build. The calcium activity for subject J H F is slightly lower. He is of the same build as DKP but 25 years older.
No attempt has been made to express the calcium content of these volunteers or the cadavers in absolute terms. To do this would require the construction of an elaborate phantom, which would still differ from any particular individual to be studied and, in addition, there is no suitable isotope which, when injected, will rapidly equilibrate with body calcium and so allow calculation of counting efficiency.
The situation is different for sodium. A polythene standard phantom man was filled with a solution containing a known amount of sodium as chloride and irradiated under the same con- ditions as the normal volunteers. Later approximately 2 ,Ci of 24Na was injected into the phantom and each of the volunteers and the efficiency of counting it in the whole-body counter compared with that of counting the same amount of 24Na at a point source. This allowed the calculation of the results shown in Table 3 , where total body sodium by activation analysis is compared with the values for the 24-hour exchangeable sodium obtained in the same subjects.
In each case there is a discrepancy between the total body sodium and the exchangeable sodium pool. There is good reason to believe the existence of such inaccessible sodium and that it is located in bone (Edelman et al. 1954) , but these results are at variance with those of Anderson et al. (1964) , who found no evidence for non-exchangeable sodium. The figures for total body sodium are significantly lower than those obtained by the chemical analyses of the only 3 adult cadavers likely to have had a normal total body sodium at the time of death, which we can find in the literature. These varied from 73-7 to 57-1 mEq/kg. The radiation doses received by the three normal volunteers were approximately 1,300 millirem (allowing a RBE value of 10 for fast neutrons). This compares with a dose of approximately 750 millirem for intravenous pyelography or a single radiograph of upper femur.
It is hoped that this will prove a safe and valuable technique for the study of a number of diseases. In the case of bone disease serial measurements of calcium activity in the same individual, perhaps at intervals of six months, may provide a sensitive index of progress of disease or monitoring of treatment. The patient would act as his own control, thus avoiding problems due to inability to express total body calcium in absolute terms. It would be of interest to examine the discrepancy between activatable and exchangeable sodium in a number of disease states, particularly in states of sodium depletion and excess and in chronic acidemia, where hydrogen ion may be buffered in bone. These are a few of the potential uses of a powerful new tool for investigation. The electron microscope technique of negative staining was first applied to virus particles in 1959, almost ten years ago (Brenner & Home 1959) . However, the application potentials of the technique are still not fully exploited today. The method is a simple one which takes only minutes to carry out and yields micrographs that allow positive virus identification to be made (Almeida & Tyrrell 1967) . Many different types of clinical specimen can be used for negative staining and elaborate purification procedures are unnecessary. The technique is of greatest importance when there is no available biological method for handling the virus in question. At the moment electron microscopy is the only way in which the human common wart virus can be identified (Williams et al. 1961 ) and recent interest in slow virus infections of the central nervous system has been based almost entirely on the electron microscope findings on these lesions (Waterson & Almeida 1969 
Rapid Methods of Diagnosis in Smallpox
Smallpox is exceptional among virus diseases in that its rapid diagnosis has long been of major practical importance. Laboratory methods for achieving this have now evolved to the stage where they are highly efficient. This success owes much to the many favourable circumstances of the situationthe large size of pox viruses, their
